Introduction
Discordance between self-perceived HIV risk and actual risk-taking may impede efforts to promote HIV testing among young adult black, Hispanic, and white menwho-have-sex-with-men (YMSM) in the United States (US). Previous researchers reported discrepant results on the interrelationships of HIV risk self-perception, HIV risk-taking and voluntary HIV testing (Brown, 2000; Pringle, Merchant, & Clark, 2013; van der Velde, van der Pligt, & Hooykaas, 1994) . These interrelationships need clarification, since understanding the extent of, and reasons for, discordance could aid in the development of interventions to increase HIV testing among this higher risk population.
The first objective of this investigation was to assess the relationship between lack of voluntary HIV testing and self-reported sexual HIV risk-taking behaviors, and also with self-perception of possibly having an undiagnosed HIV infection among social media-using US black, Hispanic and white YMSM. In an attempt to measure the level of actual HIV risk among this population, the second objective was to quantify the intersection of lack of voluntary HIV testing, reported HIV sexual risk, and lack of self-perceived possibility of having an HIV infection. The third objective was to measure the extent of discordancy of voluntary HIV testing status as compared to self-reported HIV sexual risktaking and self-perceived possibility of having an HIV infection among these YMSM.
Methods
This study involved surveying an anonymous sample of 2275 18-24-year-old US English-or Spanish-speaking black, Hispanic/Latino and white YMSM recruited from multiple social media websites (Supplemental Table 1 and Figure 1 ). (Merchant et al., 2017) YMSM were study eligible if they reported prior anal sex with another man and never had a positive HIV test. The study was approved by the sponsoring institution's institutional review board. Participants were surveyed about HIV testing history, self-perception of currently having an undiagnosed HIV infection, and current/past HIV sexual risk-taking behaviors associated with condomless anal intercourse (CAI) with men by partner type (main, casual or exchange) and sexual positioning (top or bottom). Participants indicated their self-perception of possibly being infected with HIV on a five point-scale (from "not possible at all" to "not likely", "somewhat likely", "likely", or "very likely").
For the first objective, voluntary HIV testing status was calculated for all participants and by race/ethnicity. Those who indicated that they had never previously been tested for HIV or only had been tested through a blood donation were considered not to have been tested voluntarily for HIV. Self-perceived possibility of having an HIV infection was dichotomized as "not possible" or "possible" (combining response options "not likely", "somewhat likely", "likely", or "very likely") for ease of interpretation and due to small samples in some of the response options. The association of voluntary HIV testing status with demographic characteristics, self-reported HIV sexual risk-taking behaviors, and self-perceived likelihood of currently having an HIV infection was assessed using Pearson's X 2 or Kruskal-Wallis testing, as applicable.
For the second objective, proportions of the following were calculated for all participants and by race/ethnicity along with corresponding 95% confidence intervals (CIs): (1) participants not previously voluntarily tested for HIV, (2) those who reported HIV CAI sexual risk behaviors by partner type, and (3) those who self-perceived themselves as not possibly being HIV-infected currently. To examine the intersections of these three components, two-way and three-way overlapping proportions also were calculated.
For the third objective, we first assessed the association between HIV CAI sexual risk behaviors by partner type and self-perceived possibility of currently having an HIV infection. Next, these associations were assessed within the two strata of voluntary HIV testing status. Cochran-Mantel-Haenszel testing was then performed to assess if the relationship between HIV risk behaviors and self-perceived possibility of having an HIV infection was concordant or discordant by voluntary HIV testing status. Odds ratios (ORs) with corresponding 95% CIs were estimated.
Results
YMSM not previously voluntarily tested for HIV were more often younger, white, and not residing in a large city or surrounding suburb; less likely to have a primary care provider/clinic; and were less likely to have at least a high school diploma/general education diploma (GED) ( Table 1) . Lack of voluntary HIV testing was also associated with no prior CAI; less recent CAI; and lower frequency of CAI (Table 2) . Self-perceived possibility of having an HIV infection was not associated with HIV testing status. Although those previously tested generally reported more CAI sexual partners, although there was no difference in self-reported HIV infection likelihood (Supplemental Table 2 ).
Although 1.6% of participants were in the highest HIV risk group (no voluntary HIV testing despite reporting CAI with an exchange/casual male partner without the self-perception of possibly currently being HIV infected), 12% of all YMSM who reported CAI with an exchange/casual male partner had never been tested for HIV, and 13% also reported this HIV risktaking behavior yet self-perceived having no possibility of currently being HIV infected (Table 3) . Black YMSM generally were more likely to have been tested voluntarily for HIV and self-perceive themselves as possibly currently being HIV infected, while white YMSM were less likely to have been tested voluntarily for HIV and more likely to self-perceive themselves as not possibly currently being HIV infected. Discrepancies between HIV testing status compared to reported HIV risk behaviors and self-perception of HIV infection likelihood tended to be higher among Hispanic YMSM, as well as between lack of HIV testing despite reported HIV risk.
Among all YMSM, self-perceived possibility of currently having an HIV infection was greater for those who reported CAI with a man, CAI with main male partner(s), and CAI with casual/exchange male partner(s) ( Table 4 ). These relationships were present among white YMSM and Hispanic YMSM (except for CAI with main male partner(s)), but not among black YMSM. When adjusted for voluntary HIV testing status, for all participants who reported CAI with a man and CAI with a main male partner, CAI with a man or with a main male partner was not greater among those who had not been tested for HIV than those who had been tested for HIV. However, among all YMSM, those who reported CAI with casual/exchange male partner(s) were more likely to have a greater self-perception of possibly currently being HIV infected if they had not been voluntarily HIV tested.
Discussion
It is concerning that slightly over one-fifth of these YMSM had never been tested for HIV, even though the majority reported CAI, typically recently. Further, white YMSM were less likely to have been tested than blacks or Hispanics, and HIV testing was dissociated from risk among white YMSM. These findings are troubling given that the absolute numbers of new and undiagnosed infections are highest among white MSM in the US, in addition to the disproportionate toll taken by HIV among blacks and Hispanics (Centers for Disease Control and Prevention, 2016). Also concerning is the discordance of voluntary HIV testing status with reported HIV risk and self-perception of possibly currently being HIV infected. Voluntary HIV testing was not more likely among YMSM who had a self-perception of possibly currently being infected with HIV. In addition, these YMSM were not more likely to have been tested for HIV although self-perception of HIV infection was greater among YMSM who reported CAI with other men. One interpretation is that despite these YMSM understanding that engaging in CAI with other men makes it possible that they could become HIV infected, this realization was not compelling them to be tested for HIV.
On an encouraging note, YMSM in this study were more likely to think that they could possibly currently be HIV infected if they had engaged in CAI, especially with casual/exchange male sexual partners. If these men reflected on their prior behaviors and consequently acknowledged that an HIV infection was possible, then there is hope that self-realization that they are at risk for HIV is occurring. Translating that self-realization to action in regards to voluntary HIV testing is the challenge. If YMSM did previously appreciate this relationship independent of the study questionnaire, yet did not seek testing, then interventions should focus on translating self-realization to seeking testing as well as overcoming potential barriers to testing. If participating in the study provoked the self-realization, then the questionnaire might be employed as part of an intervention to initiate testing. Among the limitations of this investigation, all data were self-reported and anonymous, so there was no mechanism to verify survey responses. We also cannot claim that the sample is representative of the underlying population of social media-using or even non-social media-using black, Hispanic and white YMSM. Dichotomizing self-perception of possibly having an HIV infection might oversimplified or magnified differences of the measured relationships. Placement of the HIV infection self-perception question after the reported HIV risk behavior questions might have affected participant responses and the observed relationships.
In conclusion, this study provides further evidence of discordancy between self-perceived possibility of currently being HIV infected and reported HIV sexual risk behaviors, and perhaps consequently why a considerable percentage of black, Hispanic and white YMSM have not been tested for HIV. Future interventions should emphasize promoting self-realization of HIV risk and translating that into seeking and accepting voluntary HIV testing among this higher HIV risk population.
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